Abstract. The courtship behaviour of Drosophila melanogaster is affected by the light regime in which the animals were reared as adults. The light regime has a positive assortative effect on mating. To investigate further this surprising behavioural plasticity, flies were reared in constant darkness (DD), in a light/dark-cycle (LD) or in constant light (LL) and all combinations of male/female pairs were tested. Males and females that had grown up in the same light regime had the shortest copulation latencies. Tests of courtship in total darkness confirmed that this positive assortative mating pattern does not depend upon use of vision. The results of an analysis of the behavioural subcomponents of courtship for pairs of LD females with LD and with DD males suggest that the assortative effect is mediated by copulation attempts of the males which are instrumental in reducing copulation latency. However, this behaviour was not directly influenced by the male's rearing conditions, but rather via the female's response to the male's behaviour. The male's orientation to the front of the female and the female's declining locomotor activity were critical parameters in this communication loop.
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The Association for the Study of Animal Behaviour
Behavioural plasticity was once considered a hallmark of higher vertebrates (Murphey 1986), but has now been well documented in many species of lower animals including arthropods, molluscs and annelids (for reviews see Dudai 1989; Papaj & Lewis 1993) . If insects, nevertheless, are still seen as inflexible robot-like automata this may in part be attributed to the types of experiments used with these species to demonstrate behavioural plasticity. In most of these cases behaviour was reduced to a single variable that could be reliably monitored under rigorous laboratory conditions. Except for the eusocial insects (e.g. Menzel 1983), relatively little is known about experiencedependent behavioural development during adult insect life. There is a particular demand to fill this gap in Drosophila melanogaster because it is becoming increasingly obvious that this organism's genetic developmental machinery does not abruptly stop functioning at eclosion from the pupal case (Blake et al. 1995) and that behavioural development in the adult fly is accompanied by profound structural changes in the brain (Technau 1984; Heisenberg et al. 1995) .
Social experience can affect courtship behaviour in D. melanogaster (Siegel & Hall 1979) . In some cases these effects are expressed only after several days (Ellis & Kessler 1975) . For example, newly eclosed males courted by older sexually mature males will, when mature, mate more quickly with females than inexperienced males of the same age (McRobert & Tompkins 1983 , 1988 Tompkins 1989) .
Visual experience can also affect behavioural development in various insect species. For example, rearing bees, Apis mellifera, in green light changes their sensitivity to shorter wavelengths (Hertel 1982 (Hertel , 1983 . Furthermore, there is evidence that during a critical period the visually guided capture mechanism of the praying mantis Tenodera sinensis (Walcher & Kral 1994) can adapt to changes in visual stimulation (Köck et al. 1993) . Finally in both the fleshfly Boettcherisca peregrina (Mimura 1986 (Mimura , 1987 and in
